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The authors of the article explain the significance of the work
on block polymers as follows:

"At present requirements of a complex nature are put in various
branches of the industry to products made of high-molecular compounds.
These requirements comprise superior heat stabiliiy, improved mechan-
ical and dielectric characteristics, stability to the action of water,
chemical stability, retention of the original characteristics aft-~r

prolonged use of the products, and stability at low temperatures com-
bined with a resistance to the action of gasoline and oil, However,
none of the available types of polymers can completely satisfy all
the requirements mentioned above. For that reason it has become
necessary to combine different types of polymers in such a manner
that the materials resulting from their interaction will possess all
the desired properties.” (u)
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On the fiftieth birthday of Valentin Alekseevich Karg

. - u -A |57.
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in, Koll.zhur.
(MIRA 10:5)
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¢ A study of the wl reaites has showathat the three-dimeastonal
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Investigating rubber materials used as sealings in sirplane
hydraulic system units and subjected to all-round isothermal
pressures. Trudy MAI n0.93:5-20 '57. (MIRA 10:12)
(Rubber goods--Testing)
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KARGIN, V.A., akademik; KOVARSKAYA, B,M.; GOLUBENKOVA, L.I.; AKUTIN, M.5.;
SIONIMSK1Y, G.L.
Block-copolymer from phanol-formaldehyde resins and nitrile
rubber. Dokl. AN SSSR 112 no,3:485-4B6 Ja '57. (MLRA 10:4)

1. Gosudarstvennyy nauchr;o-isnledovatol'ekiy 1 proyektnyy
institut plastichaskikh mass,
(Nitrile rubbers) (Phenol condensation products)
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AUTHOR LEVIK B.Yu., LONIMSKIY G.L. PA - 2911
TITLE On the origin of Meteoritic Chondrules.
(k voprosu od proikhozhdenii peteoritnykh xhondr.- Russian)
PERIODICAL Dokéady %kademii Nauk SSSR 1957, Vol 113, Kr 1,
p 62 - .
6/1957 Reviewed: 7/1957
ABSTRACT 0% of neteorites are chondrites, j,e. they consist of
ded granules called chondrules,
eementing mass. Because of the existenoce
ehondrules theiz origin i@ usuall
solidification of silicate
on the ocseasion of the decay ©
metsorites, or on the occasion O
asteroid bodies. The firat hypothesil is not suf ficiently
motivated,wherea- the second gcertainly played anr important
part in the evolution of meteoritic gubgtance, not o the
ondrule-formation, er. Both
sl 'bodiles

place here. However,
shows that the format
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PA - 2911
On the Origin of Meteoritie Chondrules.

in meteorites mostly existing at low temperatures erystal-
lization must be retarded by millioms and billiome years.
The eomdemsation of the gasmolecules whioh leads $o0 the
formatiéon of amorphous (glass) ehomdrules must have takem

a selestive sourse a fact whieh explaims the rather uniform
esomposition of the ehomdrules., Om the whole, they eomtain
silieates and alumosilieates.

ASSOCIATION: Institute of Terrestrial Physies "0.Yu. Shaidt" amd
Institute for Element-Organie Compounds of the Aeademy of
Seience of the U,.S.S8.R.

PRESENTED BY: V.A. KARGIN

SUSMITTED: 19,11, 1956

AVAILABLE: Lidbrary of Congress.
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Korshak, V. V., Slonimskiy, C. L., Krongauz, Ye.5. 62-2-15/28

PR —

From the Field of lleterogencous Chain Polyanides (Iz oblasti
ceterotsepnykh jolianidov). Infermation 7: On the Thermal
Destruction of Polyhexamethylenadipinamide (Soobshcheniye 7.
0 teplovoy destruktsii poliseksanmetilenadipinamida).

Izvestiya AN 3SSR Otdeleniye Khinicheskikh Nauk, 1958, Nr 2,
pp. 221-225 (USSR).

The considerable expansion of the field of application of

high polymers during recent years required further investi-
cation of the behavior of these polymers under various condit-
ions, among them also in the case of their aging. This phenon-
aaon may be caused by various external circumstances, the caus-
es may be of a physical cr of a cheunical nature, Bscause of the
immense variety of the aging-phenomena of polymers the authors
considered it useful to investigate one of the simplest caus-
es of the aging of these polymers -the thermal cause- especi-
ally carefully. As test object the authors selected polyhexa-
methylenadipiramide. The influence exerted by the heating of
the molten polyamide upon its molecular weight was especially
thoroughly investigated. In the cas2 of isothermal heating
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From the Field of Heterogeneous Chain Polyauides. 1 tion 62-2-15/28
7: On the Thermal Destruction of Polyhexa:ethylenadipl.a:ide.

a successive reduction of the molecular weight could be ob-
served, where its very definite significance was deternined
at 300% 9000° (see figure 3). The processes of the growing
of the chain take place gimultaneously with the thernal de-
gtruction of the polyanide in the inner medium. As the de-
crease in the molecular weight takes place independent from the
type of end-groups of the chain (and still more intensively
in the high-nolecular polyamide), it is concluded that the de-
gtruction-processes do not only take place at the ends but
also at any places of the chain (fizures 6-8). The experiment
showed that a certzain molecular weight in the molten poly-
amide of the above-described type (independent from the init-
ial stage of polymerization) s certain molecular weight is ob-
tained the guantity of which depends on the tenperature of the
heated polyanide. The gpecial part played by the destructive-
-reconbined equilibrium was emphasized in this connection, es-
pecialiy the part of the interchain-exchange reactions in the
determination of the equilibrium value of the molecular weight
of the polyanide on the given conditions. There are 8 figures,
1 tsble, and 12 references, 9 of which are Slavic,

Card 2/3
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Frem the Field of Heterogeneous Chain Polyanides. Information 62-2-15/28

7: On the Thermal Destruction of Polyhexamethylenadipinanide.

ASSOCIATION: Institute for Element-Organic Compounds All USSR (Institut
elemnentoorganicheskikh soyedineniy Akadenii nauk SSSR).

SUBLIITTED: August 9, 1956

AVAILABLE: Library of Congress

1. Polyhexamethylenadipinamide-Thermal destruction
2. Polyamides-Analysis
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LEVIN, B.Yu,; SLONIMSKIY, Gol.

chondris, Meteoritika n0,16:30=36 '58.

6;1511: of meteorite THiRA 11:8)

(Meteorites)
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A\UTHORS:  Golubenkova, L.I., Kovarskaya, B.K., Akutin, M.S., Slonimskiy,
G.L. ___ Lonimskiys
/

TITLEs “Thermomechanical Investigation of Epoxide Hesins (Termomekha-
nicheskoye issledovaniye epoksidnykh smol)

PEHIODICAL: Kolloidnyy Zhurnal, 1958, Vol. XX, # 1, pp 34-31 (ussi)

ABSTHACT: Epoxide resins may be either thermoplastic or thermoreactive,
depending on the initial diphenyl propane and epichlorohydrine
components. Thermoreactivity begins at a molar ratio of
1 3 1.9 of the initial components and at a further decrease of
the epichlorohydrine content., The thermomechanical curves of
the initial resins were obtained on a dynamometric scale. The
solidified specimens were measured on & consistometer, Epoxide
resins are low-molecular, i.e. they pass from the vitrified
condition into a viscous-fluid one. The vitrification tempera-
ture varies between 5-50°C, Solidified resins are prepared
by using a hardening agent, polyethylenepolyamine, for 30-45
days. The reduction of the epichlorohydrine content to a
ratio of 1 ¢ 1.2 and a 10-hour heating at 200°C produces the
resin type ED-15, which is elastic at increased temperatures.
fKesins with lower numbers of epoxide groups are more elastic
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AUTHORS:s Gengrinovich, B.I.; Slonimskiy, G.L. 69-58-2 -3/2

TITLE: Investigation of tHE'T?ﬁZ—?;::::::;—;Qd Elasticity of Tyre
of Rubber and Rubber Stocks (Issledovaniye istinnoy teruci
esti i elastichnosti kauchukcv i syrykh rezinovykh so

FERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Nr 2, pp 143-:48 (USSR)

ABSTRACT: The deformation of types of rubber and rubber stosks, usdar
the influence of an external force, takes place in the forzx
of reversible deformation (high-elastic deformation) ard irn
the form of irreversible deformation (the true viscosity).
The mechanical properties of types of rubber and rubber
stocks are studied in the article by the method of unjiaxial
compression of cylindrizal specimens 10x10 mm in size. The
measurements were taken on a specially adapted consistrgo-
ter. The initial stress was varied from 0.13-1.86 . 10g

dyn/ch; the duration of deformation from 3-300 min. The
types of rubber tested were produced on the base of the poly-
mer SKB-50 sr without vulcanizing agenis. Figure 1 shows
that pure rubber is more easily deformed than its oixtures.
The introduction of carbon black decreases the value of ihe
Card 1/3 general deformation. The dependence of the plastoelastic

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0

69-58-2 -3/23

Investigation of the True Viscosity and Elasticity of Types of Rubter and
Rubber Stocks

characteristics on the duration of deformation and the walue
of atress at different temperaturgs is shown in figure 3} and
4. At temperatures lower than 70°C, the elastig modulus de.
creases with the time; at temperatures above 70°c the modu-
lus increases. This is due to chemical or physical-chemical
changes in the structure of the substance. Figure 4 shows
that the viscosity depends on the duration of the force ac-
ting on the specimen, on the value of the force, and on the
temperature. At 40°C and lower, the viscosity decreases irn

the course of time. At a higher temperature and also at
greater forces, the viscosity increases with time. The ex-
perimental results indicate that the structure of the sub-
stances is changed during deformation.

There are 4 graphs and 3 references, 2 of which are Sovie?
and 1 English.
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Investigation of the True Viscosity and Elasticity of Types of Rubter arnd
Rubber Stocks

ASSOCIATION: Nauchno-issledovatel!skiy institut shinnoy promyshlennosts,
Moskva (Scientific Research Institute of the Tire Industry,

Moscow)
SUBMITTED: November 20, 1956

1. Rubber--Elasticity--Analysis 2. Rubber--Viscosity--Analysis

card 3/3
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76-1-15/32
Lipatcv, Tu. S. Karcin, V. 4. Slonimskiy, G. L.

An Investigation of Orientztion in Hijn Polyners (1ssledovaniye
oriyentatsii v vysokopolinera?h)

I1I. ih: Effect of Orientation on the Vitrification Pearerature of
Amorphousz Pcl,uers (111, Vliyaniye oriyentutuil na tenperatury stek-
lovaniya zaorfnyih yolincrov)

PERIODICAL: znurnal Piciches.od Khinii, 1958, Vole 32, Nr 1, Ep.130=134 (USSR)

ABSTRACY: In crder tc deterning inp what res.ect the softening tenperature
of the orientated filma varies in conyarison to the non-orientated
onc s, the ghirinkage te.eratures of orientuted and non-crientated
polysiyrene saubles (as an egxanple ol a poljuer, about which lite-
ratiwre date are available) and polyuethylmcthacrylate saaples (avout
+aich no data Gare mown) vere investigated here. Undéer wcssumption
that the effect of ipnterior stresves upon the softeninzg tenpera-
tures is analozous to the effect of the exterior stressed, the sof-
tcnin;-(shrinkuge-) tenreratures of films with frozen-up interior
gtrezses here ware coared to the senmercatures at the bezinning
of deformation of ®2e hon-crientated filas urder influence of stres-
ses, which are according to thelr juantity nesr the interior stres-
Card 1/5 ses of the sauples ol orientated polyaers. ane heating of the orien-
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76-1-19/3:
An Bveatinution 0 Gricntation in Hich Polyuers. 1I1. Jue Bffect of Qricntation
on the Vitrification JeLeritture 6o asorphous Polruery
tated films at siven Aefornaticn {4-12 hours at 12000) for the
surpess of 42 the interior stregued 4t the expense of the
rrlagatign <. usS the: increade ol the acftenin,; teaperature up to
3 - 100°C in the cane of films, wuich were gxpanded up to the
«elntive expansion of 2000-3000 6 at = siress of the order of mag-
nitude of 300-300C ;/ma . It iz shoun thot in the cace of alpost
equul siresses tha zoftening tau pereture of the non-orientated saap-
le is cazentially lounr. If this teaverature is extrapolated for
the zero-value of thu itress, a scftening teaperature of 85-90°C is
obtuined, the fact of Juhuich iu in acreement .7ith tne data from
other publicatiens for rolystyren. The 4eur rature for the sof t-
gnin; of orivntuted yclyncthylmethacrylate wmounted to 34-87 c,
w.ilat that one of the isotronic sample snadwed 95°C. Whusy the
softening tenteratures of the orvrientatcd samples with creat interi-
or stresses coinecide a4ith thoze ones oI the jsotropic samples vith
very cmull atres:ed, wMilst an yoljnuthylmcth¢c171Ate auch a phe-
nomenon doeg not occurs. vithout doubt, thid f.ct suou3d a different
arocess auring the vitrification of these polyners. he vitrifica-
tion ©i the polrasy i3 deternined Ly two ezuseadt 1.) Increase of
the intecraclecular interactieon in the cuuse of a teperature drop,
Card 2/5 oné o.) inercase of the jntro-nolesular interaction. Both effects

APP :
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16-1-19/32

Investization of Grientation ip li;h Polyaers. III. the Effsct ¢f Orientation

the Visrification ¥

H
Card 3/9

o)

smperature of Anorphous Poljuers

cuouse the loss of the mobility of the chaings (reference 7). the
fact that the softenimg tearerature of the orientated films of po-
1,styrene is essentially higher than that or the non-orientoted
£ilna, (on ocecasion of eyu:l exterior stres.cs), choss that the
relaxation proceszes in orientatud ol atyrenz wive frosen up. Si-
wltancously, the deercaae stated here o) the pucking-density oi
pulystyrene on occasion of its orientition (ruference 3), us wcll
as the presence of interior stressus il ht pronote o decrease of
the vitrification teuaperature.

e data obtained here nuzy bdbe exvlaincd ac follcuss The polyatyrene
Athout polur 7roups, Jshich 3lov a strong interaction cannot be
recarded a3 a polyuer, the vitrification of waich is daternined by
4. foraation of lasting intermolecular bYonds. High interior
stressas caude a decrease of the goftening te.jerature. his de-
crease i the zreater, the jreater the interior ustresses {reference
4). Thugs, the softening to . perature ol an orientated saaple aust

be lower than it ig in the case of a suaple being not exposed to
te influence of forces uand wiich ia non-orientated. Itvertheless,
t1esa2 tenperatures coincide in the exerimental runze. Tais can
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76-1-1¢/32

Inveatizution o: Crientation in High Poly.:ers. ITI. the Bffect of Orientation
I

the Vitrification Tunperature orf Amnor_hous Poulyu

Card 4/5

3

only be connccted with the fact that the straightenin; of the chain
(vwhieh is the case on the occasion of an orientation) renders the
trunsition o the chuin frow one confijuration to the other .ore
dirricult, however, wihich is eyuivalent to an increase oi the vi-
tritication teanerature, In the prezent cuse the gsofterning tenpera-
ture of an orientated polystyrenc ia determined by 1; the interior
strisses decreasing the softening teaperature, and 2) by the phe-
rncuenon of uechanic vitrificction. Boih effects possivls coumpen-
s.te one another to an arbitrary desree. ihe decreas: of the in-
terior streases at the expense of their relaxation causes the fact
th.t the teaperature for t'e softening of tie orientated sample
4111 bve nigher, than of 2 non-oricentated onu,

lic coincidence of the softenirg temperatures ol' crientated samples
with hish etresses with those ones o. the non-oricntated sanmple
cxisto in the case of polymethylnethacrylate., ‘hiu correaponds to
the conceyption siven here on the loosening of structure of poly-

¢ thylnethacrylate ir the case of an arientation. Th:ire are 1 table,
sri. 7 references, 4 of wiich nare Slavic.
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Dapandance of tha deformation of crystalline poly~ers on
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1. Inatitut elementoorganicheskikh soysdineniy AN BSSR.
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ANDRIANOV, K.A.; SLONIMSKIY, G.L.; DIKAREVA, T.A.; ASNOVICH, R.Z.
Solubility and tharmomechanical propsriies of polyaluninum

organic siloxanes. Vysokom.soed. 1 no.2: 24247 P 59,
(MIRA 12:10)

1. Institut elmmentoorganicheskikh soyedineniy AN SSSR 4
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"Paxthook of polymer chemistry" trunslated for the Bnglish by

F.¥.Bi1lmeysr, Naviewed by G,.L,Slonimskii. Vyskom.sonds 1 no.2:
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Thermonachanical study of polyanides nade fro~ ci
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Mutual solubility of polymers, Part 5: Mechanochemical consmtibi-
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1. Nauchno~-iaslednvatel'skiy institut shinnoy promyshlennosti.
(Ruhbar, Synthetic)
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SIONIMSKIY, G.L.; KORSHAK, V.V.; GOLUBEV, V.V.; VELIKOVSEATA, KN.A.

Properties of mixed glycol polyesters of terephthalic and sebacic
acide as a function of the acid ratio. Vysokom, soed. 1 no.6:925-929
Je '59. (MIRA 12:10)

l.Institut elementoorganicheskikh soyedineniy AN SSSR.
(Terephthalic acid) (Sebacic acid)
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Veresotokaya, H.V., Bebris, “.Do, Rlonimskiy, G.L,

Variationz in the Properties of Crude Rubber liixtures
Juring Processing ( Ob izmeneniyakh svoystv syrykh
Iezinovykh smesey v protsesse iikh texhnologicheskoy
obrabotki)

P IOWICAL:  Xnuchulk i rezira, 1959, Nr 3, pp 27 ~ 33 (USCR)

ABE L HACT

APPROVED FOR RELEASE: 08/25/2000

stances duc to the rupturing of the molcoulir chaing
wuring polymesisation, vulconizution and cgein; of
1uplers has buen descridbed in verious publications
(Rofeiences 1 — 9). “here radicals initiate o nunber of

the fommztioa of free r.dicals in nipgh-molecular sub-.

Secondary processes: the inverzcticn of radicals with
The chain molecule:; the formstion of br-nehed chains,
the oxidation procesczes, stebilisation of the radicals
during the interaction with formution of saturated com-
pounas. ‘the authors inve stignted the properties of crude
rubber mixtures bu.ed on butndiene-styrene rubbter during
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SOV/158-59-3-7/16

Variations in tne Properties of Crude Rubb:r LKixtures During
Processing

their prepaiation and processing. <“heir plastic esnd

elasiic propcrties were tested on a Goodrich plactomefer

at 80°C when loading for 10 minutes and after a relax-

stion period of 10 winutes. bLxperimental results of

non-procesged and procescged mixtures are chown in a

craph in Figure 1. JImproved technological properties

of the mixtures were obtained when processing a quickly-

cooled mixture. The plastic and elastic properties of

nixtures change to a slighter degree when processing is

carried out under inducstrial conditions (Figure 2). The

tendency to scorching when mixtures, cooled to,room
temperature after mixing, are processed at 110°C, is shown
in Figure . The »laztic and elastic properties of mix-
turee containing cha:nel plack and furn:ace black were
also tested (Figure 4). Condition:s of processing some-
times affect the degree of plasticisation of the mix-
tures in the initial sgug;

in a therumostat at 110°C), but have no appreciable effect
on vhe fin:l results i.e¢. on the plasticity of a mixture
after heating for 50 to 60 minutes. Changes in the prop-

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0

30V/138-~59-3-7/1¢6

Varintions im Fha s e : s o
éigiiéigﬁg in the Properties of Crule Rubler Kixtureg Juring
ertieg of mbber mixtures for tyres durin:s processing
were investigated (Fijuwre 5). The odtained curves n;oved
that apprpxim;tely gquel cha.ges cecur ne durin- lsborab-
Ory expeiiments. Chinges in the strencth of btondine bew
Ewegn thj 1uyf§s during repwoted disulgcement axe~é§0vn
0 depend on the processing of wisbures > ’
(Figure &), AXpeéimentu wgr;chjr;S§Lgugnczh;uigiiers
component Lyre mixtures beced on SISB-50A witn a plestio-
1§yiof-0349 (acconiing to Karrer). Diiferent nuéné:ézés
of inhibitor. und initizters were added during the poly—
serisabion process (from 0.02 o 2% by weicht). Tho -~
adu1t1v¢s were introduced inte the colsd mi?%ur; da;ino
procesuin. et tem ermiures of 30 und 70°C over a nerigd
oL 7 winutes. ‘he plastic and elactic properties of
cr%de wmixtburesg were asain devermined on a Gooedrich rlas.-
tometer at 60°C durineg 10 minute deformution, and aftep
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SOV/158-59~5-7/16
Veristions in tue Pro.srvie: of Crwis fubber Mixtures During
Proces:ing

a relaxation time of 10 minutes. The reactivity of the
mixturg was defined according to the scorcning tendency
ot 110°C. The physical and mech-nical properties of the
vulcanisates were «lso analysed. The most efiective add-
itives were: bsazoquinone, Santovar-0 and hexamethylene
tetramine; these compunds were azled in the form of a
colution in glycerine. Chanpges in the properti%s of crude
tyre wixtures after roiling for 7 minutes at 30°C with/
witnouv aduitives are shown in Figure 7. +he plasticity
an.. reactivity of th. mixture increases on introducing
additives; tliug the teadency to scorching becomes greater
and affects the phnyzical and mecnwnical characterisvics
of the wvulcenicates (lable 1); (increased el sticity
mouulus and Jecreased relative elongation). <“hs plasticity
and reactivity of the mixture increases when Santovar-0
and benzoguinone wre added (Table 2). The physical and
nechanical properties arc, howevrer, not affected by these
additives, but the ¢la.tic modulus and tensile strength
incrense slightly when Santovar-0 is added and the relaztive
elonpgelion deerauiel. Nav.. on L. db ervid «ffiei o7 nngll
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B0V/138-~59-5-7/16

Vol oio Geowdee Bl o0 Dot L Mixtures During
Processing
QUantitias o0 0dd % ey en o vle i 0 @lgpoe, oot 1, e
and elastic properties of mixtures during rolling a
nd : X D ns agree
vith the results obtained by other investigatorso wefs
le: = 26,
There are 7 figures, 2 tables tnnl 10 su{c 26Lliu ol ai-h
N O 1o A S AR O G S L W SR R B S e S

ASL0CLALYLGH s Hauchno-is dedovaic ' eld vy iastitut shinnoy promyshlen- -
nosti (Scileatlific Resenich Institute of the Tyre Industcy)

Card 5/%
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SOV/63-4-1.11/31

The Mechanical-Chemical Phenomena in Rubber and Rubber Vixtures and Their Role
in the Formation of the Rubbder Fruperties

ence of the mechanizal effects 1n the laboratory and the in-
dustry explains the discrepancy between the properties of rubbers
produced oy the laboxatory and irdustrial method. The "chemical
flow" of the rubber ; Ref 12;7 19 explained by the rupture of
the ohain molecules due to mechanical effezts and the combina-
tion of these molecular parts int> a complex macromoliecular
system. During the mixing of wubber with carbon blacks the
free radicals interact with the surface of the carbon black
particles forming stable structures thef 5, 2QJ7. The in-
cressed resistance of the ruober after filling is caused by
mechanical -chemical proiessea during mixing; therefore. Fa-
tigae of ths rubtbe: is explained by the breaking of chain
molecules during defcrmations. The formation of free radicals
which induce oxidation uprocesses is especially dangerous. The
selection of tne inhibitor is very important for the control
of fatigue resistancs. In multi-layer rubber products some
layers pzel off due to fatigue in the boundary layer. The in-
troduction of an inhivitor into the jun3tion zone increases the
,stability of coane-tion tetween the layers. Molecules can be
Card 2/3 made of tha parts oi broken molecules. Such capolymers are
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SOV/63-4-1-11/31

The Mechanical-Chemical Phenomena in Rubber and Rutter Kixtures and Their Role
in the Formation of the Rubber Properties

obtained by processing the initial polymers in the absence of
inhibitors. The properties of these mechanical~chemical co-
polymers are often the sum of the properties of the initial
polymers. Polymerization is induced by mechanical actions. The
polymers must be free of inhibitors, however. Low-molezular
substances may be introduced which polymerize according to the
radical mechanism, The obtained polymers are also linear and
in many cases less branched than the initial components. It

is necessary to study the nature of the breaking of the chemical
bond more intensively as well as the different types of in-
hibitors.

There are 30 references, 16 of which are Soviet, 12 Engiish,

1 German and 1 Swedish.

Card 3/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



28(5),15(9)
ATTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0

Yegorova, M. I., Palkin, B. i., SOV/32-25-9-38/53
Slonimskiy, G. L.

Micro-hardness Gauge for Rubber

%avod;knya laboratoriya, 1959, Vol 25, Nr 9, pp 1127-1129
USSR

The micro-hardness gauges (MG) for rubber (R) (Ref 1) at
present used possess a low sensitivity with respect to the
hardness (H) change of (R) with medium or higher (H) (above
60 Shore units) and alzo show considerable differences with
parallel measurements of one and the same sample. The micro-
hardness of (R) is to be evaluated according to two readings
taken within a certain period of time i.e. according to the
depth of penetration of the indentor (I) which has definite
dimensions and a definite shape and is under a definite pres-
sure, as well as according to the degree of residual deformat-
ion (RD) after a reduction of the stress. A (KG) was designed
which permits measurements of the penetration depth of the
(1) as well ae the (RD) under the influence of temperature,

a medium, repeated deformations, etc., on (R) and sinilar
materials. The following working procedure was chasen:
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Micro-hardness Gauge for Rubber SOV/32-25-9-58/55

30 seconds load applicetion, 60 seconds maintenance of full
load, 30 seconds load removal. The device (Fig 2) basically
consists of an optical system (with two objectives and an
illuminator tube of the type 0I-1), a semi-automatic load
application unit, the (I) unit, the objective stage, and a
sturdy stand. The two latier parts were taken over from the
(MG) of the type PUT-3 designed for metal tests. The total
load of the (I) amounts to 21 g, the (RD) being determined
at a load reduction of 20 g. For particularly accurate

measurements A. L. Dorofeyev designed an electronic apparatus
of the type IT-1 in the VIAM by means of which position
changes of the (I) of 0.5 u can be measured. The tests showed
that measurements of samples of a thickness of 0.5-5 om can
be made. A linear function botween the penetration depth of
the (I; and the (H) (Fig 3, measurements of SKB and SKN

rubber) was determined according to Shore by means of the (MG)
of the type TM-2. Hardness changes of 10 Shore units cor-
respond to a penetration depth change of the (I) of 40 u,
i.e., the described (1C) is four times as sensitive as the
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Nechsno-chemical Phernomera in Pol j
1. & Study of the Phercmenon of €
Raw and Vulcanized Rubbers
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.

. Mecrhzro-chemical rhenoxzena in rolymers. SO'//75-33-2—38/45
1. 4 Study of the Pheromenon of Chemical Flow in
Raw and Vulcanized Rutbers

ASSOCIATION:

SUBMITTED:

of rubber indicate on one side the possibility of regulating
technological processes and also indicate the determining
role played by mecharo-chemical phenomena., Because of this.
new methods must be developed to evaluate polymers giving due
censideration to chemical flow. In conclusion Academician

V. A. Kargin is thanked. There are 4 tables and 1! references,
8 of which are Soviet.

Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
MKhP SSSR,Moskva (Sciertific Researcnh Institute of the Tire
Industry of the MKKP USSR,Mcszow,

a

August 8, 1957
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5(4), 15(8) Sev/76-33-3-23/41
AUTHO:S: Reztsova, Ye. V., Lipkina, B. G., Slonimskiy, G. L.
i ————

TITLE: On Mechano-chemical Phenomena in rolymers (O mekhano-khimi-
cheskikh yavleniyakh v polimerakh). II. The Effect of
Initiators and Inhibitors of Radical Chain Processes (II.
Vliyaniye initsiatorov i ingibitorov tsepnykh radikaltnykh
protsessov)

PERIODICAL: shurnal fizicheskoy khimii, 1959, Vol 33, lr 3,
pp 656 - 661 (USZR)

ABSTRACT: Mention is made of results obtained by investizating the
variation of plasto-elastic properties in rubber rolling to

which various initiators and inhibitors were added. Further,
the variations of the durability of rubber due to repeated de-
formations are mentioned. Phe authors primarily made experi-
ments with technical butadiene-styrene synthetic rubber
£SKS-30A) as well as parallel experiments with natural rubber
K). According to the recommendations of B. A. Dolgoplosk,
Corresponding Member, AS USSR, the following substances were

card 1/3 added: Benzoyl peroxide (1), dioxy-diphenyl disulphide (1I),
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On Mechano-chemical Phenomena in FPolymers. II. The S0Y/16-33-2-23 /41
Effect of Initiators and Inhibitors of Radical Chain Processes

dinitrile of azoisobutyric acid (III ), di-tert-butyl
hydroquinone (IV), tri-tert-butyl phenol (V), polyethylene
polyamine (VI), Diproxid (VII), Santovar 0 (VIII), chloro
paraffin (ng, benzoquinone (X), hydroquinone (XIS, quin-
hydrone (XII), acetonanyl (XIII),f®B !-dinaphthyl disulphide
(XIV). The substances were rolled in cold state by means of
rollers (405% 146 mm) with a friction of 1:1.22 for one
hour at a temperature of 20-30° of the rubber mixture as well

as at higher temperatures (for the purgose of vulcanizing
the mixtures which were subjected to fatigue tests). The de-
formation was mecasurcd by means of a plastometer according
to Gudrich (Ref 2), and tke durability was tested by several
sample elongations. The authors determined a particularly
strong effect on the properties of SKS«30A due to additions
of 51) (Fig 1), while NK exhibited the strongest sensitivity

to (I11) (Fig 2). It was remarkable in this connection that
by the variation of the amount of additions opposite effects
were obtained. A prolongation of the rolling time considerably
increases the effect of additions (Fig 1). (IV) and the other
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On Mecha:o-chemical Phenonena in Polymers. 1I. ThLe SOV/76-33-3-23/41
Effect of Initiators and Inhibitors of gadical Chain Processes

quinones exercised only an insignificant influence upon the
the raw mixtures but gtrongly affected the properties of
fatigue of the vulcanizates (Figs 3-6).Therefrom it re-
gsults that a mechano-chenical mechanism of polymer processing
as well as of the fatigue tests also indicate merely me- .
chano-chemical processes, which consist in the mecnanical
destruction of chain molecules with the formation of free
radicals producing secondary chemical processes. The initia-
tors and inhibitors added considerably change the course

of these mechano-chemical processes (Table) and are therefore
capable of affecting both the properties of polymers and the
durability of the finished products. There are 6 figures, 1
table and 2 Soviet references.

ASSOCIATICH: Nauchno-issledovatel!skiy institut shinnoy promyshlennosti
Moskva (Scientific Research Institute of the Tire Industry,
Moscow)

SUBLITTED: Augnst 8, 1957
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5(4), 15(39) S0V/76-33-4-7/32
ATTHORS: Slonimskiy, 6. L., Drugova, G. P.

TITLE: On “echano-chemical Fhenomena in Polymers (O mekhano-
xhimicheskikh yavleniyakh v polimerakh). III.Bond Strength
.. " Between the Elements of Multilayer Polymer
Articles (III. Prochnost' vzaimnoy svyasi elemeniov nnogosloy-
nykh polimernykh izdeliy)

PERIODICAL: %hurn§l fizicheskoy khimii, 1359, Vol 33, Yr 4, pp 793-798
(USSR

ABSTRACT: The lom resistivity of multflayer rubber articles is fraquant~
ly not due to the normal wear of tke rubher but to a loosen-
ing of ‘the individual layers or of the rubber covering fro
the textile basis. Thia destruction due to mechanical siress
takes place at the junctions. It was denonstrated already
(Refs 2-4) that the chain moleciles of *he polyaers ar? i
structed under the formation of free radiccls due tc the de-
formation stress. Thus secondary chemxical procasses take place
which lead to the destruction of the article, For ihie reason
an increase of the resistivity of mltilayer rubler ariicles
(rubver tires) should be obtained by cubsisnces which exsr-
cise an inhibiting effect on such szcoendary precesaes ané ‘he

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"
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‘echano~-chenical Phenomena in Polymersn. Strengil
Petneen the Elements of Multilayer Polyuzer Articles

processes which take place on the junction surfaces shoull
be observed. Layer materials of rormal (SKS-30 A) and oil-
(5KS-30-AM)-butadiene~-styrene-rubber which were glved hy means
of an adhosive {on a natural rubber basis) with or wiihout
inhibitor addition were investigated. Polyethylenc polyamine
(I), 2,5-di-tert-butyl hydroquinone (II), dinaphthyl disulphide
(1I1), tri-tert-butylphenol (IV), terzoguinone (V), acetanil
(v1), hydroquinone (VII) were inveatigated in differeni amcuats
of addition. The investigation of ithe dynanie loosening of
the layers was carried out on the Pe-Matti machine. It was
founl thot e.g. additions of three parts by weighi <f (I) to
100 parts by weight of natural rutbtar adhesive increase the
adh2aive power of the samples cr an SKS-30A and also SKS-30AM
basis (Fig 1) by the 10-fold. The amount ofaddition to the
inhibitor, however, is important because an optimun addition
was observed, and on the other hand, a relation between the
effect of the inhibdiitor and the time of rolling of the rubbder
nay be observed (Fig 2). The experimental results obtained
in the case of acglutinations with (II)-additions (Table) as
Card 2/5 well as explanations on the mechano-chenical process ir the
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507/76-33-4-1/32
Mochano-chenical Phenomena in Polymera. III.Bond Sirength
netween the Eloments of Multilayer Polymer Articles

geparation of the layer are tabulated (Table). There are
2 fizures, 1 table, and 10 Soviet references.

ASSOCTATION: Hauchno-issledovatel'skiy institut shinnoy promyshlennosti
Mogkva
(Scientific Research Institute of the Tire Induatry Moscow)

SUBMITTED: August 8, 1357

Card 3/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000

15 (9) «
AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001651410003-0

_ Slonimskiy, G. L., Kargin, V. A., SOv/76-33-5-5/33

Rztsova, Y&t Vi (Hoscow)

On Mechano-chemical Pnenomena in Polymers (O mekhano-
khimicheskikh yavleniyakh v polimerakh). 4. The Yodification
of rzsal.and Vulcanized Rubber (4. Modifikatsiya kauchukov 1
rezin)

zhurnal fizicheskoy khimii, 1959, Vol 33, WNr 5,
pp 988-991 (USSR)

Data from publications (Refs 1-7) indicate that free radicals
are formed ~.y) mechanical #ztii;: on raw- or vulcanized rubber
and that it is therefore posaible to start polymerization
processes by mechanical treatment. The authors carried out thedr
investigations in a modifisator which had been designed at the
Institut plastmass (Institute of Plastics). It consisted of

two spirally grocved plates. The upper plate was fixed, the
lower plate rotated with 30 rpm. The plates were cooled; and
the treatment could take place in air as well as in nitrogen
atmosphers. Microcylinders with a frietion of 1:1.11 were used
in a different series of experiments. Technical products of “
butadien styrene and sodium butadien were investigated.

CIA-RDP86-00513R001651410003-0"
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On Mechano-chemical Phenomena in Polymers. SOV/76-35-5-5/33
4. The Modification of el and Vulcanized Rubber

Vulcanization was carried out according to standard recipes.
The mechanically treated samples were tested after vulcanization,
and by fatigue tests of the raw product, and partly by
determining the solubility and viscosity of the solutions.
Equally, tests were carried out with vulcanized rubbers which
were swelled into monomers (imitation of regoneration).

Tables 1 and 2 give the investigation results and show that
chemical processes are brought about by mechanical treataent
which can be used for an improvement of the properties and for
technical application contrary to earlier assumptions. There
are 2 tables and 8 references, 4 of which are Soviet.

ASSOCIATION: Neuchno-issledovatel'skiy institut shinnoy promyshlennoati
Moskva (Scientific Research Institute of the Tire Industry,

Moscow

SUBMITTED: August 8, 1957

card 2/2

A "
PPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001651410003-0

NRSTEROVA, N.M.; NESMEYANOY,

:i[.(liDISKIYE G.kﬂg prof., doktor Xhim.nauk;
" “akadenik, glavnyy red,; TOPCHIYEY, A.Y,., akasdemik, sam.

glavnogo red.;
otv.red.;
YEPIFANOYA, L.V., tekhn,red.

VYolontin Aleksesvich Kargin,

Bibliografiia sost. H.M, Besterovol.
rinly k biobibliografil uchenykh

no.29).

1. Akndemiya nauk SSSH.

1SAKOVA, O.7., otv.red,;
SHUNKOY, V.I1., otv.red.; LOSKXUTOVA, 1.P.,

LIKHTRNSHTRYH, Ye.S.,
red,izd-ve;

¥stup.stat'lie G.L.Slonimskogoe

Moskva, 1960, 80 p. (Mate-
SSSR./’Ser.khimicMskikh nsuk,
‘ (MIRA 14:3)

/
i

(Kargin, Valentin Alel/c{eevich. 1907- )

/
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(Korshak, v.V.)
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sConfigurational statistics of po

Vol'kenshtein.
'] 1-“ m' ' 60 L]
soed. 2 no. 3:471-472 (Polymers)

(Vol'kenshtein, M.V. )

lymer chains® by M.V.

konm,
Reviewed by G.L. Slonimtlt.' V{;gn‘nn:n)
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8L508

N 446 s/190 60/002/004/009/020

|C. Bt 2100,220 8004 /3056

AUTHORS: .Nesmeyanov, A, Heo Rybinskays, M. Loy §lpnimskiy, G. L.

TITLE: Sgnthesis(\of Pglxmer} on the Basis of p-Chlorovinylketones

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, Yo. 4,
pp. 526-528

pExT: For a long time the authors have studied compounds of p-chloro-
vinylketones together with N. Kochetkov (Ref. 5), which they obtained
frono acylchlorides and gsence of AlCl3 - In tve prese
paper, they give a report on the reaction of p-phenyleneziamine or
benzidine with (B—benzoylvinyl)-trimethylammoniumchloride, which they .
obtained by the reaction of phenyl-ﬂ-chlorovinylketone with trimethylamine.
H,N'—di—(p-benzoyldivinyl)-diamines are formed, which contain either &
p-CgHy BTOUP (decomposition temperature, 258 - 2600C) or & p-CGH4—C6H4

group.(decomposition temperature 304 - 309°C). & direct reaction with
B-chlorovinylketone leads only %o N-monosubstituted products.
H,H'—di-(B-benzoyldivinyl)—diamines with copper acetate chelate give

card 1/4
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L 814,508

gynthesis of Polymers on the Basis of s/19o/so/ooz/oo4/oo9/ozo |
p-Chlorovinylketones B004/B056

compounds of the two types:

" c.uw e
/N o< YR f{-(—h”. .
t T’F' . |’7r¢i| o :
Polymerization carried out in dimethylformamide gives fine-disperse
povders. In interfacial polymerization (ehlorobenzene = water), brownish
scales are formed after 30 day As these compounds
are insoluble, their molecular weigh rmined. The authors,
however, assume that it is not very high. f type I is stable
up to 400°C, the polymer of type II wp to 350°C.>x-ray.analysis of type II
ghowed a microcrystalline structure. lMasnetic susceptibility is positive
(Tuble), and with increasing nagnetic field strength 1t decreases.
Resistivity decreases from >10'13,ohm.cm at 200°C to 1.4-10"11 ohm.cnm
at 247°C. Turther, & non-melting, black polymer, which io not burned oven
when heated redhot, but which only slowly becomes richer in carbon, wa3
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84508

Synthesis of Polymers on the Basis of S/190/60/002/004/009/020
p-Chlorovinylketones B004/B056

produced by 2 separate polycondensation of methyl-ﬁ-chlorovinylketone
after 20 to 50 days. On the basis of the positive jodoform reaction and
the infrared spectrum, the authors presune the structure

=CH- . According to the X-ray analysis, this compound is amorphous.

OCH5 n

Its magnetic gsusceptibility also decreases with increasing magnetic field
strength. This polymer catalyzes the oxidation of alcohols (CH3OH at
2500C, CpHgOL at 170 - 250°C) by means of air, as well as the
dehydrogenation of ethanol at 350 - 400°C. These procesces are continued
to be investigated. The authors express their gratitude for the
investigations carried out at the laboratories of INESO (Institute of .
Elemental-organic Compounds), T0Kh (Institute of Organic Chemistry), and
IKnF (Institute of Chemical Physics) of the 2S5 USSR under the supervision
of I. V. Obreimov (infrared gpectra), A. L. Kitaygorodskiy (X-ray
analysis), A« M. Rubinshteyn (electric and magnetic measurements), and

L. A. Blyumenfelld (epr spectra). There are 1 table and 6 references:
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Synthesis of Polymers on ihe Basis of gééi?gggé002/004/ 9/
B-Chlorovinylketones

5 Soviet and 1 US.

SUBMITTED: December 31, 1959
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s/iec £0/002/C0€,/cCa/ e
BO15/B064

AUTEORS: Siornimskiy, G. 1., Yershcva, V. k-
PP ICTIET T © T
TITLE! The Comparison of the Characteristics cf_gglymerqf\
Determined by Means of Different Devizes

PERTODICAL: Vysckomolekulyarnyye soyedineniya, 1960, Vel. 2, Fo. €,
rp. 871-874

TEXDT; The problem arising from the fact that dynamcmeters ¢? qiffarzat
design 40 not supply the sane deformation conditions ewven when the rats
of letting down the lower holding is strictly constant, iz for the time
neing nst sufficiently being investigated. TO explain this, the prasent
papsr cOmpares the operation conditions of a dynamometor degigned by
Pclyani and one by Shopper (typec?hﬂ~3ékFH«})) (Ref. 6). Comner-ial
caprone was used far experimentiEET'Uﬁ'the basis of the statements nade
in the introducticn {t is found that 1% i8 possitle %o salzulate in
first approximation the elcngation of a cample with a certain cross
saction with the curve weenditional stiress - deformation" after having
determined the rigidity of the dynamrmeter. Thus, in the sase =f dynanc -

Card 1/2
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The Comparison of the Characteristics of 8/190/60/002/006/004/012
Polymers Determined by Means of Different Devices BO15/B064

meters with varying rigidity also the rate 0? deformatien ¢f the sample

will differ even if the szame rates of letting dewn the lcwer holding ars
adjusrted. Results of measurement made on the two above dynamcmeters are
gshown to illustrate the statements made (Table). Considering the spring
deflsciion (of the Pclyani dsvice) and the displacement of *he arm ¢? the
rendulum (of the FM-3 device) it is pcssible to prove the wasential
difference between the real rate of length increase of the sample and che
gpeed of mecticn of the lower holding. In the presont investigaticn, far //
nore exact values of measurenaent were obtained with the Polyani devi:ze —
since its deviaticns in the rate of deforma*ion w»are less high. There

are 2 figures, | tadle, and 7 Soviet references.

ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR
(Institute of Elemental-arganic Compounds of the AS USSR)

SUBMITTED: February 11. 1960
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wiutohesion and adhesion of high polymers" br S.S5.Volutskii. Re-

y imskii. Vysokom.soed. 3 no.12:1878-1879 D
Yi;k6d by G.L.Slonimskii ysoko ( Ds3)

(Polymers) (sdhesion) (Voiutskii, 5.S8.)
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. A057/A129
NN
AUTHORD: sogolova, T, I., Candidate of Chemical Sciences, _§_1_§>_I'L1_I;SL1L__Q,__L.,,
Doctor of Chemical Seiences

TITLE: Thermomechanical method “ the study of polymers

PRGTOBICAY ;. Zhurnal v§eSOYyUuzZnogo khimicheskogo obshchestva imeni D, I. Mendele-
vava, v. 6, no, 4, 1961, 389-393

TEAT: After dlscussing characteristics of mechanical properties of poly-
mars in the grasent paper the basic principles of the thermomechanical method

for testing oolymers are explained and the application of V. A. Kargin's dyna-
mometri: balance {Ref, 1: ZhFKh, 23, 530 (1949) ] is described. Also some
eramples f{or Lthe use of this method in science and industry are given. The
method 15 deflined ae a determination of the deformability of solid polymers in a
wlde temperature range under a given mechanical stress. Monoaxial compression 1s
quoted as *the stress most widely used in existing devices. It was first applied
by Kargin end Sogolov in investigations of three physical states of amorphous
linear polymsrs (Ref. 1). The thermomechanical test mathod is widely used in
+the USSR, Devices with automatic recording and devices in which a continuous V(

card 1/ ‘ -~
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Mernomechanical method fpr the study of polymers A057/A129

loped
atress 15 usasd under a constant rate of temperature incr?asge:I;ailizag;::cai
2;%,3oviet raferenzes are cited in this respect) . Kargt: in balance with the
b&lance 1s shown in Fig. 1. The weight 5 end punch 3hai ht of 2 mm and 4 mm in
other pan of the balance. The sample with a minimym -ecﬁ About 0.2 em3 of the
Aiametcr 15 placed on the lifting plate 1 below the pun f.& 1iquid or loose
colvmer are suffistent for the investigation. In °°SZ :hieh 418 fixed on the
material the amount was filli?fingoba :Zzg:aifb:aZZ:ew N echanism until the sur-
piate 1. The plate is then ed by the balanced punch, Plate, sample and
fﬁce\ﬁf &h? fnTplu C:ntaczsazzejgztzzmhoind heating or cooling appliad. At the
gmnat are covered with a br o % 40000 and 0° to 800 C are
prosent 4ime devices for the range of « 160°C to d at the temperature
- ﬁ;;xvrtnﬁ The deformation of the sample is measured & o to 100 g), 1.e..
;?Y;é tﬁ 4 whermoccuple 7 by removing gradually welghts goéeZegminIHG the'
%;“;nﬁrcvj!nﬁ the pressure of the punch on the sample En re controlled by
otticn o f ine punch, Changes in position of the latter the balance beam,
pon! hloe e rotation angle of the mirror 6 which is fixed on lon )(
m%asuft?ixg:vdn;a;;aiion at different temperature the temperature f;?c ;he )
x ::{;j’\iflﬂ;':‘nn' .« thermomechanical curve, may be obtained g{ig'tem;)eratul‘e .
e owe the peant of glass-transition temperature Tg and fi0 £

Card /6
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Thermomechanical method " the study of polymers A0S57/A129

for the polymer transition from the glassy to the high-elastic respectively from
the latter to the visco-plastic state, Thus by means of thermomechanical curves
important characteristics of the polymer are quickly obtained, Also deformation
with tine can be studied by compressing the sample at constant temperature with
the punch, Thermomechanical curves enable the size and flexibility of the
macromolaecules and the molecular weight and the prospective use of the polymer
atudled to be determined (Fig. 3). Low-molecular polymer homologues (curves 1-3)
can he in the glassy or 1iquid state, Beginning from & certain molecular weight
(typlecal for each series of homologes) the high-elastic state (curves 4-7)
expands to the higher temperature with increasing 1ength of the macromolecule,
Thus the mimjgum size of the latter can be determined with considerable flexibili-
ty. Valu 1n£‘ormatlo:a may also be obtained from the thermomechanical
{nvestizations related to the effect of plasticizers, modifiers or fillers

[see V. A. Kargin and Yu. M. Malinskiy; Ref. 5: DAN SSSR, 73, 967 (1950) ;

V. A. Kergin, T. I. Sogolova and G, Sh, Talipov; Ref, 19: Vysokomol. soyed,,

1, 1670 (1959) ; Ref. 26: Vysokomol. soyed., 2, 1093 (1960], and physical V'/
treatment [see V. A. Kargin and M. N. Shteding, Ref. 6: Knim, prom., no. 2,

10 (74) (19‘55); v. L. Karpov, Yu, M. Malinskiy, L. V. Mitrofanova, 8. T.
Sinitsin, E. E. Pinkel!, A. S. Fridman and S. M. Cherntsov, Ref. 20: Khim, prom.
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no. 6, £/468 (1959); and also Refs. 19 and 26], such as irradiation, or
adsorption of vapors of solvents, or ag [sae V. A, Kargin and M, N. Shteding,
Ref. 7: Khim. prom, no. 3, 9, 137 (1955) ], hardening and vulcanization (in-
vestigations carried out also by V, A, Kargin and cooperators), Thermostability
of polymers can also be evaluated by this method. Changes in chemical composi-
tion and structure which might take place on heating are revealed by changes in
the shape of the thermomechanical curves (see FPig. 5). The first maximum of
curve 2 (in Fig, 5) is effected by structure developments of the polymer result-
ing In decrease of flexibility and the loss of fluidity. The other extrema are
effectad by new chemical processes of destruction and structuration with inereas-
ing temperature, The last minimum on the curv» aemonstrates the loss in
elasticity of the polymer, i.e,, its s0lid state. Thus an industrial control

in thermnostability of different charges of teshnical polymers can be carried out
hy the theimomechanical method., The latter combined with other mechanical and
physiano-chamical test methods is the most effective way for the development in b*f/
the use of polymer materials, according to the opinicn of the present authors,
There are 5 figures 32 Soviet references,

Card 4,6
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NESMEYANOV, A.N., akademik; HUBINSHTEYN, A.M; SLCNIMSKIY, G.L.; SLINKIN,
A.A.; KOCHETKOVA, N.S.; MATERIKOVA, R.B. :

Magnetic susceptibility cf polyalkancoolyferrocenes and polyferro-

cenylenes. Dokl,AN SSSR 138 no.1:125-126 My-Je '61,
(MIRA 1b4:4)

1. Institut elementoorganizheskikh soyedineniy AN SSSR.
(Ferrocene--Magnetic properties)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0

2866
8,/020 61/1457002/014/025
YU 2,00 B104/B102

AUTHOR: .M§L9n1m|k11J~Gij,

TITLE: The law of deformation of highly elastic polymeric bodies

PERIODICAL: Akademiya nauk 3S3R. Doklady, v. 140, no. 2, 1961, 343-346

TEXT: The author shows that the highly elastic deformation of polymeric
bodies has to be regarded as an independent type of reversible deformation. )<.
In such a deformation, the motion of large chain molecules is composed of
the totality of motions of their individual parts (-ogm.ntl)._ The rules
governing the motion of chain molecules can be described by eqtimating the
motions of segments. The displacement of one end of a segmen? is
additively compoged of three components: (1) an irreversible component of
the whole segment, (2) an elastic, and (3) a highly elastic deformation of
the segment. When the gegment is assumed to be surrounded by a viscous
liquid, the following expressions are obtained for the irreversible
displacement u, .. of the whole segment, the elastic deformation u., and

the highly elasticdeformation u, i
card 1/3
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1 1 -1
Ui " T ? F(s)ax =T D F (2)

1 1 .0
ue-;r(t)--ﬁnr (3)

%

Here, r is the coefficient of viscous resistance of the molecule,

force acting on the segnant, D & differential operator, k the stiffness of
the segment. The operator D% is given by:

Upe = 1% (0€aCty * = const) (5)- )(
F(t) the

p%e(t) = f%;j } £(v) (t’T)a-1dt - Tzr%quT 3 f(T)(t-T)a-1d1.

From these equations, the author concludes that no permanent displacement
remains when the action of force has stopped. If the action of force is
periodic, vibrations occur which are phase-shifted with respect to the
force. The delayed development, which 1is characteristic of nighly elaatic
deformations, is well described by Eq. (5)- Ea- (5) applied to the
deformation theory of polymerioc bo ¢t with
previously found empirical relation cal theories.

ideas about the molecular structure of polymerics are taken into account.
card 2/3
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The possibility ig included of expressing the constants r, k, x, and g by
molecular characteristics., There are 1 figure and 15 references; 11 Sovigt
and 4 non-Soviet. The two references to Engligh-language publications

read as follows: Firgt report on Viscosity and Plastioity, 1935, 8econd &*
Report on Vigeosity and Plasticity, 1938; V. Volterra, Theory of

Functionals and of Integral and Integro-differential Equations, 1931,

ASSOCIATION: Institut elementoorganicheskikh soyedineniy Akademii nauk
9SSR (Institute of Elemental Organic Compounds of the
Academy of Sciences USSR) :

PRESENTED: April. 15, 1961, by I. V. Obreimov, Academician

SUBMITTED: April 8, 1961
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BARAMBOY}M, Bikolay Konstantinovich, prof., doktor khiw. nauk;
SLOLTMSKIY, G.L,, prof., doktor khim, neuk, retsenzentj

mmﬁ;mv.Io’ kand,. tekhnonmk, mtsenunt; MI)‘AYEVA,
T.4., ved.; SHAPENKOVA, T.A., tekim. red.

[Mechanochenistry of polymers; chemistry of mechanical proces—

ges involved in the treatment of high polymers] Mekhanokhimiie

polirerov; khimiia rekhanicheskikh protsessov perersbotld vy-

sokopolirerov, Moskva, Izd-vo pauctno-tekhn. 1it-ry RSFR

1961. 250 p. (MIRA 15:2)
(Polymers)
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ROGOVINA, L.Z., SLONIMSKIY, G.L.

Study of stress relaxation processes in crystalline and amorphous polymers.

Report presented at the 13th Conference on high-molecular compounds
Moscow,8-11 Oct 62

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0
. ]

i

TEYTEL'BAUM, B.Ya.; SOGOLOVA, T.I.; SLOMIMSKIY, G.L.
Thermomechanical curve method applied in polymer studies,
Vysokom, soed. 4 no.12:1879-1880 D '&2. (MIRA 15:12)

SSSR
1. Khimicheskiy institut imeni A.Ye. Arbuzova AN ’
Fiziko-khimicheskiy institut imeni L.Ya. Karpova i Institut
elementoorganicheskikh soyedineniy AN SSSR.

(Polymers)
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are 1 fifure and 1 tabhle.

ASSGCIATION: Nauchno-issledovatel!

skiy institut shinnoy promyshlennosti
(Scientific Research

Institute of the Tire Industry)
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a., Rylov, Ye. Ye.,*glggixéﬁil;_ﬁ;_b., and
bel

molding polymethyl metha-

ermal o zestruction wnen
into monolitnic solids

145, no. 3, 1962, 595 - 597 ]lz
L
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ihaciylate (PMia) pogpaer -hich do not lose their
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PR 34 the viscous - liquic state at
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Betwcen 136 anéd 19000 transparency
Conclusions: the loss in trans-
tion of the grains deformed by uolu*ﬂg. 7L
£ C-C unnds. EHence, increased molding |\
0.2Z;. dishenyl pleryl hydrdzine) deceler-
the sroduetion of transsarent cpecirens.
iccrca:e in specimen height durings annealing showed that

P

mol‘iﬂﬂ time devnends lincarly on thne reciprocal
ight becomes constant. The activatiorn energy
¢, is in good agrecment with that of the C-C
iziens are obhtained at tenperatures and
maleue relexation, There are 4 figures,

PN TSV E R y V. a. Kargin, academician

wnren 17, 15862
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LoV, P.V., otv. red.; ANDRIANCV, K.A., red.; DOGADKIN, B.A,, red.;
K & PIOSK. VoA, red.; YENIKOLOPYAN, N.S., red.; KARGIN,
V.A., ted.; YCLESNIKOV, G.S., red.; KOROTKCV, A.A., red.;
KeRSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, 5.5.,
red.; FIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.;
SLONIMSKIY, G,L., Ted.; SNIRNCV, V.S., red.; TSVETKOV,V.N.,
red,; FREYMAN-KRUPENSKIY, D.A., tekhn. red.

[Adhesion of polymers] Adgeziia polimerov: sbornik statel,
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10)
(Polymers)  (Adhesion)
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KOLESNIKOV, G.S., otv. red.; ANDAIANGY, K.A., red.; LOGAUKIE, B.A.,
red.; DOLGOPLOSK, B.A., red.; YENIKOLOFYAN, N.S., red.;
KARGIN, V.A., red.; KOZLOV, P.V,, red.; KOROTKOV, A.A.,
red ; KORSHAK, V,V., red.; LAZURKIN, Yu.S., red,; MEDVEDEV,
S.S., red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., Ted.;
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETKOV, V.N.,
red,; FREYMAN-KRUPENSKIY, D.A., tekhn. red.

[Heterochain high-molecular weight compounds] Geterotsepnye
vysokomolekuliarnye soedineniia; stornik statei. MHoskva,
Izd-vo "Nauka," 1963. 2.6 p. (MIFA 17:3)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0

| B

KOLESNIKOV, G.S., olv. red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A.,
red.; DOLGOFLOSK, B.A., red.; YENIKOLOFYAN, .S., red,;
KAKGIL, V.A., red.; KOZLOV, P.V,, red,; KOHOTKGV, A.A.,
red.; KOitSHAK, V.V,, red.; LAZURKIN, Yu.S., red.; MEDVEDEV,
S.S., red.; MIKHAYLOV, N.V,, red.; PASYNSKIY, A.G.,, red.;
SLONIMSKIY, G.L., red,; SMIRNOV, V.S,, red,; TSVETKOV, V.N.,
red.; FREYMAN-KRUFENSKIY, K.A., tekhn. red.

[Carbochain high-molecular weight compounds] Karbotsepnye
vysokomolekuliarmye soedineniia; sbornik statei. Moskva,
I1zd-vo AN SSSR, 1963. 287 p. (MIRA 17:1)
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5/138,/63/000/003/00T/008 |
A051/A126 !

Reztsova, Ye. V., Slonimskiy, @. L., Kargin, V. A,
e et S A N o,

: TITLE: . Mechano-chemical phencmena in natural rubber (NR) processing

PERIODICAL: Kauohuk i rezina, no. 3, 1963, 27 - 30

!
|
. :
TEXT: A study was made to determine the individual effects of mechanical !
and ohemical phenomena on the properties of an NR-base multi-component system ]
with rubber mix ingredients during the mixing process. The effect of process N
" duration and medium (oxygen, nitrogen, argon) on the properties was investigated. : .
The processing effect was recorded by the number of cycles. The properties of !
non-viulcanized film after processing under various conditions were studied as to
_tensility, elasticity and swelling; coreep and recovery curves wers plotted and :
~ the thermomechanical method of investigation was applied. The Polany dynamometer :
' or a stress machine was used to determine the tensile and elastic properties. :
The latter are found %o change sharply during processing. i
T ved that the uixing of rubber mixes is a mechano-chemlo’ Prevese: 1
' information proved the necessity for taking into consideration the change in |
]
i

© Card 1/2
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Mechano-chemioal phenomena in natural... A051/A126

-« -properties of the raw mix during processing and the possibility of regulating
.- these changes by oreating a rational technological process of raw mix prepara-
' tion. The processing of the systems in an inert medium (nitrogen, argon) and

the sharp reduction of the rolling duration ensures a substantial modification
' of the rubber by chemical reagents and the produotion of syltema with hish ten-
© . sile properties. There are 4 figures.

4 ASSOCIATION: Nauchno-isaledovatel'skiy 1nst1tut shinnoy promyshlennosti

(Soientifio Reaearoh Institute of the Tire Industry)
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Wi .
ACCESSION NR: AP3001152 s/0190/63/005/006/0831/0833 77/
AUTHOR: Slonimskiy, G. L.: Yershova, V. A, 70

TITLE: Effect of phase transitions on the mechanical properties of crystalline
polymers

SOURCE: ‘Ly‘sokomolek\ﬂyamy‘ye soyedineniys, v. 5, no. 6, 1963, 831-833

TOPIC TAGS: phase transition, mechanical properties, crystalline polymers, poly-
tetrafluoroethylene, deformation of polymers

ABSTRACTs Studies yere conducted on the rate of deformation of technical poly- _
tetrafluoroethylend’filns in relation to temperature within a -90 to +220C range.

It was found that the curves of stretch elongatin generally conformed to the laws
of gradual transition from the original crystall.ine state to that of a melt. Some
anomalies were, however, noticed at the 19-20C aid 28-30C temperature range. A
themogram of the polytetrafluoroethylene, taken “y means of Kurnakov's pyrometer,
revealed the existence of two distinct endothermic effects at about 20 and 29C,
which is in agreement with the well known fact of the ocourrence in polytetra- v
fluoroethylene of two phase transformations at 19.20C and 28.30C. Using Poliani's
specially thermostated dynamometer, the authors obtained force-to-elongation ratios
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'for every degree of the 15-32C range and were able to demonstrate the existence at
-19-20C and 28-30C of peaks in the forced elasticity limit curve. Orig. art. hass
1 chart. -
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AUTHORS: Arzhakov, S. A.j Ryslov, Ye. Ye.; Slonimskiy, 0. L.; Shtarkman, B. P.bL

TITLEs Peculiarities in the fomat.ior{ of monolithic noﬂds under the effect of
pressure and temperature on polyscrylonitrile powder :

SOUKCE: Vy#sokomolekulyarnysye soyedineniyay ve. 5, no, 8, 1963, 1196-1200

1 TOPIC TAGSs  monolithic solid ,'polyacryloynitrile,' pressure, temperature, plast.ici-
zation of polymer ’ Lo R : i,
. 4

i ABSTRACTs The présent. investigation wa.s gnder‘taken te étudy the formation of ‘
! transparent monolithic solids from polymeric substances with rigid chains and

j vitrification temperatures near or above their decomposition margin. Polyacryl- = !
: onitrile as such (or plasticized by vapors of dimethylformamide) was subjected
to various pressures at a temperature range of 50-200C, When the stats of trans-
| parency (estimated by visual means) had been reached, the corresponding pressure
i and temperature were recorded and plotted as log P - T, It was found that trans-
! parency in the solid state can be achieved at 140C, providing log P is 3.5, while
at atmospheric pressure polyacrylonitrile would decompose at 250C before any

card M2 S
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vitreous state had been reached. When subjected to compression at a temperature [
above 150C, powdered polyacrylonitrile loses it solubility in dimethylformamide, -
except when brought to a boil, An investigation of the properties of an acryl-

onitrile—~vinyl acetate']co_q_lmx;?b temperatures ranging from 110-250C and L
pressures of 160-1000 kg/cm® revedled the existence of a minimum in the similarly |
obtained curves, the temperature of which corresponds to the one at which the
copolymer loses its solubility in dimethylformamide, Orig. art. hass 2 charts,
ASSOCIATIONs none
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AUTHORS: Slonimskiy, G. L.; Dikareva, T. A,

TITLE: Studies on anisotr;py of mechanical properties of uniaxially oriented
polymer films

SOURCE: Vy®sokomolekulyarny#ye soyedineniya, v. 6, no. 1, 196k, 153-~157

TOPIC TAGS: polymer film, oriented polymer film, uniaxial orientation, reorienta=-
tion, stretching, crystalline polymer, amorphous polymer, film strength, physical
structure, anisotropy, polyethylene, polyethylene terephthalate, caprone, defrma=
tion

ABSTRACT: The experimental work was conducted on crystalline technical films of
caprone and low density polyethylens, and on a specially prepared amorphous poly-
ethyleneterephthalate (PETP) film. Of these, the caprone film, 70 M thick, was
already uniaxially oriented during the manufacturing process, while the polyethylans
and PETP films were mechanically and optically isotropic. To render them uniaxial-
ly oriented, the polyethylens and PETP films were subjected to primary stretching
at optimal temperatures, ylelding films of 50 and 100 M. From sach of the three
filml%—rips 50 mm wide and 15 mm long were cut, and their uniaxial orientation was
Card . s S i
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determined by polaroids. The next step consisted of measuring angles of 10, 20,
30, etc degrees (15, 30, L5 etc. degrees for PETP), and of cutting ribbons 1.5 mn
wide and 10 mm long at the sel angles to the direction of the original stretch.

The samples were then subjected to a second stretching in Polyani's apparatus at a
rate of 0.008 cm/sec, at temperatures of 20, 100, and 150C for caprone, 20 and 50C
for polyethylene, and 20C for PETP. It was found that in all of the samples (at all
temperatures) the strength decreased with an increase in the angle between the
directions of the primary and secondary stretch, while the elongation at break
showed a direct increase. When a polyethylene film, subjected to a single orienta-
tion stretch, was allowed to age for one year, it proved to be stronger when
restretched in the same direction, but much weaker at an angle stretch, when come
pared with the corresponding original values. It was also shown that a forced re-
orientation of crystalline oriented polymers leads 10 a lowering of true strength,
while the reorientation of an oriented amorphous, polymer brings about an increase
of the true strength value. Orig. art. has: 3 charts and 1 table.

ASSOCIATION: Institut elementoorganicheskikh soedineniy AN SSSR (Institute of
Elementoorganic Compounds, AN S5SR)

Cord 243

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410003-0"



"APPROVED FOR RELEASE: 08/25/2000

F

45

CIA-RDP86-00513R001651410003-0

ACCESSION NO: AP4017631 . c— 8/0190/64/006/002/0219/0223
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TITLE: 'rhe'mechnnioalrproportin of polymer mixtures
SOURCE: Vy’soko&xolekulyamy'ye soyedineniya, v. 6, no. 2, 1964, 219-225

POPIC TAGS: polymer, polymer mixture, polypropylens, polyisobutylene, cry'uulum :
. polypropylene, amorphous polypropylene, stretch, deformation, two phase system, two
‘ phase colloidal system, mechanical property, isotactic polypropylene

ABSTRACT: The present study was conducted on mixtures of polypropylenes as such

and with polyisobutylene. By consecutive fractionation of technical grade

propylene an atactic amorphous polypropylene was obtained having a molecular weight

of 25 700. This was mixed with isotactioc crystalline polypropylene of a molecular
weight of 347 000 in 1:3, 1:1, and 3:1 ratios. Mixtures of isotactic crystalline .
polypropylene with polyisobutylene of 96 500 molecular weight were also prepared in 0
the same ratios. These mixtures were dissolved in decalin at 170-180C, followed by '
precipitation with acetone and drying }n vacuum at 100C. From these sanples filas

were propared by pressing at 100 kg/ca® and at 200C. X-ray study and thermomechani-
cal stretch deformation teats at various temperaturcs were porforupd. It was found

I
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that with a shift in the ratios of the components from 1:3 to 3i1, one oould observe
a transition from an amorphous system filled with a crystalline ocomponent to a ‘
orystalline system containing an amorphous filler, representing a two-phase

colloidal system. A superposition of three types of deformation which develop to
various degrees, depending upon the composition as well as on the tempersture, is
suggested as an explanation for the observed relationship between ultimate stretoh

and temperature. Orig. art. has: 3 charts.

ASSOCIATION: Institut elementoorganicheskikh soedineniy AN SSSR (Institute of

Elementoorganic Compounds AN SSSR
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TITLE: The dependence of the specific volume of polymers on temperature and
‘pressurg, 2. Polymethylmethacrylate plasticized by dibutyl phthalate

'SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 2, 1964, 253-257

'TOPIC TAGS: polymer, polymethylmethaorylate polymer, plastioizer, dibutyl ;
phthalate, specific volume, pressure, oritical pressure, heat expansion, vitrifica=-
tion, vitreous state, high-elasticity state ;
: t

"A3STRACT: In an earlier publication by S. A. Arzhakov, G. L. Slonimskiy, B. P. ;

: Shiariman, and V. A. Kargin {Vy*sokomolek. soyed., 5, 1854, 1963) it was shomn thatg
_the vitrification temperature of pglymethylmethacrylate (PIIIC) registered a sharp |
‘rise at pressures above 1000 kg/cm . The present investigation studied what effect .
the plastification of PMMC with 5 and 2035 of dibutylphthalate (DBP) would have on ‘...
the specific volume of the polymer, as related to temperature and pressure. The P
hezt expansion of the PMMC polymer, plasticized with 54 DBP, was recorded at con~

. stant pressures within a 50-5000 cm? range at temperatures up to 350C, as pre-
sented in Fig. 1 on the Enclosure. As in the case with the nonplasticized PHNC
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